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REMARKS 



Claims 1-8 were rejected under §102 over Komai 384. This rejection is respectfully 
traversed. The last paragraph of claim 1, as exemplified in the drawing, sets out the Applicant's 
claim to interdiffusing the copper compound [5] and the reactive layer [6] by heat treatment to 
thereby form an alloy layer of copper [8]. With respect, these features are not anticipated. 

(1) No interdiffusion of a Cu compound and a reactive layer is disclosed by Komai. 
Komai discloses that copper 21 in a trench (Fig. 1 A) is immersed in an aqueous solution of a 
palladium salt, so that the copper at the surface is displaced by palladium. The displacement 
leads to a formation of a thin palladium film (catalytic metal film) 26 (Fig. IB). 

The displacement is not an interdifRision step (and also not an alloying step). The 
displacement is caused by an ion exchange reaction, which Komai gives as 



Komai refers to a "palladium displacement plating" process (column 4, line 29, and throughout 
the specification) in which "copper is displaced by palladium" (column 4, line 32). 

No intermingling of copper and palladium is disclosed. This is shown not only by 
Komai's statement that the copper is "displaced" but also by statements that the process results in 
"plating" (column 4, line 29) and that a "thin palladium film" results (column 4, line 33). Komai 
illustrates the plated thin film 26 as a layer distinct from the adjoining copper in Figs. IB and IC. 

(2) The Examiner is invited to consider that ion exchange is inherently a surface 
phenomenon, which is the reason that water softeners and related devices relying on this type of 
exchange are designed to provide large surface areas, for example with pellets. In a metal such 
as copper, ions are confined to within a very thin layer next to the surface, and therefore the 




(column 4, line 27). 
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replacement of copper by palladium can also extend a very short distance into the metal if the 
reaction is ionic. The Examiner is invited to consider the attached page 24 from Jackson, 
Classical Electrodynamics, showing that in copper ions will exist within a band only about 4 
Angstroms thick at the surface. 

Since palladium is a metal and therefore a conductor, once a film of palladium is formed 
more than a few Angstroms thick, there will be no free charge associated with copper and the 
film will cease to grow in thickness. However, at lesser distances firom the surface, palladium 
will replace any copper atoms. Thus, the palladium film will be distinct and not intermingled 
with the copper, as Komai itself implies. There will be no mixture and therefore no alloy. 

(3) The heat treatment of the Applicant's independent claims causes mixing by diffiision 
(page 6, line 1 1). When metals are mixed by diffusion, there is no limit to how far a metal atom 
can penetrate into another metal. Therefore the metals become mixed and alloyed, not layered as 
separate metals. 

Komai's displacement process takes place between 30°C and a boiling point of the plating 
solution (col. 3, lines 7-8), which is lower than the range disclosed by the Applicant for 
interdiffiision of the copper and palladium (100-350 °C, page 6, line 14). The Applicants range 
is now recited in the new dependent claims. 

(4) With respect, the Examiner's assertion at page 3, line 8, that Komai discloses 
interdiffusing by heat treatment, resulting in an alloy, is incorrect. Neither diffusion nor heat 
treatment is disclosed, and the word "alloy" is not seen anywhere in the reference. 

(5) The Examiner asserts that Komai teaches at column 4, line 49, the nitriding, 
oxidizing, boronizing, sulphidizing or phosphidizing recited in claims 2 and 6. However, the 
reference discloses no process for obtaining copper thus, but instead discloses replacing copper 
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with other metals ("Au, Ni, Co, Pt or the like" at line 46). Moreover, the only metallic 
compounds listed are chlorides and sulfates (not sulphides). 

(6) Regarding claims 3 and 7, only metals catalytic to copper are disclosed in the 
reference, and it is not established that all of the claimed metals are in that category. 

(7) Regarding claims 4 and 8, no citation is presented to support the assertion that the 
subject matter is anticipated. 

The dependent claims are all also patentable by their dependence. 

Withdrawal of the rejection and allowance of the claims is requested. 



Respectfully submitted. 



September 20. 2005 
Date 




(717) 426-1664 



RABIN & BERDO, P.C. 
CUSTOMER NO. 23995 



Telephone: (202) 371-8976 
Telefax : (202) 408-0924 
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